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PROBLEM TO BE SOLVED: To obtain a high image quality by constituting an ink jet recording head 
and an ink jet recording apparatus of a high printing accuracy in which a nozzle opening array for 
discharging ink of a plurality of densities is arranged as narrow as possible in a widthwise direction. 
SOLUTION: A plurality of nozzle opening arrays 811, 812, 841, and 842 for discharging lighter color 
inks, a plurality of nozzle opening arrays 821, 822, 851 and 852 for discharging intermediate density 
inks and a plurality of nozzle opening arrays 831, 832, 861 and 862 for discharging darker color inks 
are arranged sequentially on one line in the order of densities in a sub scanning direction V with respect 
to a certain equal hue. A means (viper) for wiping a nozzle face is set from the side of the nozzle 
opening arrays for discharging lighter color inks towards the side of the nozzle opening arrays for 
discharging darker color inks. 
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(yX/wPBP?0W:8 5 1) ^tt^^^^-f v^Sr, H 
3V3<offi«^fc*«JEj»^uy^ (yX/wp|q#K*8 6 

1) \Z.tem^>94ls9&, H4Vl©ttIH*>5J| 

(yX^HP?IJtt8 4 2) l^li^xp-. r 20 

P?iJte8 5 2) {Ctttf^ ain— ^fi^Sr. H4V3^)fi 
(yX;^p^|48 6 2) fcittig 

[0 0 3 2] _tfE. &&®<D&><Zs9<Dmm^ 

oSfe^y^o^fiiS^ l 0 0%^ Lt, Zrin^in. 
$&7y94 is 9 2-8%. »a^tt5%, 

-r>^ i 5-2 5%. 031^2 0%, jKvrwy 

#^if:/*>f^. gfc>f^a — f 2-2 
0%. 0ifit£i216%. +tsT>4>9 % ^H>94 30 
V^. ^xn^y^^2 5-4 0%, »jgiCf*3 
3%. -Cfco^Co «R>f ^^Kij3V^Tt>. #feffl<£>Sfi 

* i/9 <Dmwm&& ioo%t ur. ±mwtmmm-<* 

[0033] 06. B7I^ ±3&<D>f>'9&=-y h&M 
tit^y Kl Sr/BWc>f >-9i?*iy hSCE«6«Sr«-r o 

[0 0 3 4] 9 0^t'7/tfc^ ^^=f A*-ef^ 40 

;PXi/-h8<DyX;H8 OUffif U Ur9*(D;X 
;«8 0— <£>##§rB$C£ y X/VH qgBtfM >- 

Ofe**^**^^ OSr^bT. 1 1£ J; t> 

;X;HpH, #«E»^iay^O>f 

[0 0 3 5] 9 2tt!7>f>'<— "Cfcl9. 0»^on/ 
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KKJ;9. a^F (^BIG*IrI) KB:yX^B8 OKSStt 

try X/w®8 oic##Lfc-f >ar.9^Sr^a 

U tt^ (^SIR^IpI) ^f^yX/W®8 Ofc:*ftfcLJfcV> 

[0 0 3 6] WfJ60*P< . ^T<oy X/H»P^J8 1 1 . 
8 2 1. 8 3 1. 8 1 2. 8 2 2. 8 3 2. 8 4 1. 8 
51. 861. 84 2. 85 2. 8 6 2 ft/ X/WH 8 0 

[0 0 3 7] !7>f/^9 2^yX;Vl8 0|C»t 

^ny^feVS ffieo«cS»X n $/ ^ fiij ft a> 5 <fc 

[0 0 3 8] 95 tereft^teSr^-To 

[0039] «±<o^^e>j5K^>r^^^^^ h 

[004 0] 1E«^«J&S*?A£**U V 3 4fc«<D«M&Xi3 
CRUMBS *Ufc>f ^9 y hiSitim^v K 1 J3. 

= yb*&m^?vi<o»n etc. 

[0 04 1] yf>9-J^>y h*S&»r*y K 1 O^ttK 

[0 0 4 2] -r^t>t>. */9**-f ^©K3> 
ft^Sr y 7 3 1 lc3iiB-J-S£E*»^* 13 10ff 

®«8j^4 3 lie. ivrw^©Ky h 

y i^w^ 7 3 2 Kigffl-r *£E*»dfe^ 13 2 

^4 3 2^ m^>9-f >>9<K>Yy h»J«flr-»tyif 

-^7 6 1 (C^airSff^*^ 16 1 (Dffm«t!l^4 

7 6 2 ZJ£?)m±^ 1 6 2 tf>JE«g»-?- 4 6 2 

[0 0 4 3] Mf-^WIT, m~7 

^y9^c>9<DYy hj&j$,m-&&mu£inz>b, mmm 

1 3 1 rt<0»X9^^-f V^SrJPBEi-S 0 iPJESftfc* 
Zf^i/9^f>9^/ X/HKffl?L6 3 5. 7 3 5^I*L 

xyx/um p 8 3 i **e>>r b-retwra. 

[0 0 4 4] h^m^0f^riim^*J J f-4 3 
l3»5c(Ott»cjR5i:, 3 1^3Si*-5 

*EA»4il 3 1 W^«i^P63 lSr^UTjBK 
3 l^b> m7??9<f>9#BEfi&3i 
S131 fcJK^iitPo 

[0 0 4 5] ^tc. |S/7W^©h>h»«*t 



JP1100020.DAT 



Page. 10 



( 7 ) 



200 0-263786 
(P 2 00 0-2 6 3 7 8 6A) 



11 



12 



6, 7 3 6?rgft LtyX;viP8 3 2^t>-f 

[004 6] Ky h»J««#aWfc;h,T£E«*tt-? 4 3 
2«*7C©*«K:Bi*i:» BEA*££l 3 2*«IWt5. 

SttflE*l»££l 3 2 t^^WP6 3 

* iii tatrtatf. 10 

[0 0 4 7] teO, SKifJ'^'f SWacn— 

[0 0 4 8] r©J:5fc£*£fc9J**te.fc.5BE<*«:i|* 
38 U V3'fit1I©j!lH»^ia5'^-eC«bfc«*)iS, V2 
ttBOSlHK^iay^fcSJifti-SffilUcjlEfcfc tic, V2 

[0 0 4 9] K-> 

y * 7 2 1 fc»ili-S£EAJ84feS 1 2 1 ©ff 20 

y 7 2 2 KlJIiB-rSJEAJS^* 12 2 (D&MMW) 

f4 22l:, ^f^^y?©Ky hT&s&^I-f-^ y if 

—^75 i icmm-tz>mt>&±& 1 5 i©£Emig»-?-4 
752 Kjgai-*£E**4a: 152 <DjEmtg»^p 452 

[0 0 5 0] rlvlrj;!?, BMfc?*— *fc*Hfcbt\ 
7 y 9 sCs 9 <b b'y bm&.m-&&W]JU£*lZ> b , JEBig 
tb^4 2 l^jE^jB^'tl!l^fct>^'S:LTffiy35§^ 30 
1 2 lrt©*:^^^ V:?Sr#nffi-r5<> *PJ££*Wt* 
•fry? 4 V^I*yX/Vi4ii?L6 2 5, 7 2 5Srig*L 
T;X;vMP8 2 l^-f^ffiJ: LTefcttJ-TS. 

[005 1] Ks> h WfctU-OEWHWr?- 4 2 

l^TcW^fiitcMSi:. EEMS^Stl 2 1 tfSj&?3I-r5 

2 1 t^y^f^P 6 2 1 &ftl,xmffi. 
-TSyif-^7 2 l^fe, <P^7y94 
^121 (C«t^iAtPo 
[0 0 5 2] ft®, «f>->TW>'*\ f^^'fy 40 

[00 5 3] £^fcM£*lcJ:S£ftfrilft)K 

l, v 2mm<nm&7vy?^mmistcm&ifi. vie 

[0 0 5 4] -rt£t>*>. yy~ 4 l/f <D K y bj&)& 

y if—/* 7 11 fCjgji-r5flE;*J3B£^ 1 1 1 ©J£ 50 



yif-^7 1 2 iCjlii-r^JE^^ 1 1 2©£E«ig») 
^4 12C, ^m^OKy h^W-^-Sryif 
-^7 4 1 {CiSiii-^ff ^J^^ 1 4 1 <£>jE®S»^ 4 

4 11:, — f y^OKj/ bi&&m-%-&vy— 

742 {caiii-sff^j^^ 142 (DBmmm^ 442 

[0 0 5 5] r*U-<fc!J, B«lr-^I^J£;LT < 
Jy^^OK?' h»J*«***8JiP ZivZ b , lEESig 
■HJ-4 1 l#ffA»£S«lc;fc«3*SeffiUTJBEA»£* 
1 1 lrtW^^^^-f^^SriDJEi-^o i0ffi«S*u!5:» 
-fyy?* ^9Xi.J X/Wjgii?L6 1 5, 7 15SrS*b 
-cyx/i^ns i l^b^^it b-catw-r?),, 

[0 0 5 6] Ky h»*«-)g-*»ffc*i/r£EWR« : 3 L 4 1 
1 &yt<Olfcmz.mZ> b , H**^* 111 

1 1 kJlsy-mffcn 6 1 1 frfl-LTSHtt 

■rsyf 1 — ^7i i^e>, y& s ??9'(zsjrifiE.tm&. 

1111 fcJKjxiXtf,, 
[0 0 5 7] te<D x gfcVTW^, ^v-gy^^y 

[0 0 5 8] ±flB«rHk3Sbr, Itr-^I^Ct, m 
4>?. >^0>JHKlE»ffl*ft©£fB®^ 
y/KK? bSrIEISLT, -^-i?#cDPPJBiJ£rJi&T-t- 
5„ 

[0 0 5 9] rr-e, SMWf^fc.fcaKy hJB©IBKfc 

~-<d<&4 i 6 % t r < ia»ffl^s± 

[0 0 6 0] *fc, fc5IB^S^m-f-SOtcJ:!)# 
[0 0 6 1] tpfe-fv-^KiS Ky bm<Dm&.y t — 9 

[0062] ^few v'^fc.ts Ky bmom&f— 
* k <t sw«t^i(r»©«ft-f {z x s k y h t mm l 

-a-o ft b # -5 V •? -g-o fc b # IcfB®: K y h «t-? 
*fc*i{>e>*»«:lii«li:*5. *fiS^«Sr*»i- 
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Z><DK£r<<DV-y r. bizteV^ BBftfcKy h$:<7> 

[0 0 6 3] m&'(>?m<OM#i J r~-?te. 'P'&'O'? 

[oo6 4] jgfe-rv^(d<k5> Ky vmom&T—tnz. 
x <? ^ z-vmi&z tizmm*. i o o%mst<om^ >■ 

?KSlZ> Ky b&rp&>(>?lz£Z> Ky hi^L^o 
TtitfcSV^S&^ofc^KfE^Ky bn^&B 10 

te€&ftmz.t£ibt>i!>>tl:Wmbi£Z>o t^v^ 

[0 0 6 5] if^ Ky hSrPSLTfcSVNttm^riB 

[0 0 6 6] *^>J^43VNTIi, #^Vw— 7*rt<Djga©^ 

5 Ky bt»bfticmmmfi&±Km-tzz-b\z.£^x, m 

J: o t K y hfi? *5 1 4t,JH-< ^ 5 r t UK i jf ^ 

v ^o 30 
[00 6 7] ^fflgMMWlCH:, S?* ? hiCIE® 

~«y K 1 tt*+y?*9 0 ^MP^-SteW-n^VV 

y^*9 0*V*«8 0 t«*i"^ 0 
[0 0 6 8] SX/l'fflnX'(D'0?<DMmz£Z>'Oy- 

[0 0 6 9] #V^9 1©fHKiK«H:» fll^ttf. 

[0 0 7 0] ^V7"9 lx^>^m\Ki:*>, 
7a s'^^v^WiU #EftBg:Xciy;*l*3<Z>-f V 



[00 7 1] ^V7°9 l©»§ltb^«S|»TU*:K*l!:48 
yX;H8 0_hoy X/uBBp^J^tM;:^ v^&SV-. 

[0 0 7 2] #^7*9 l©R3llbffrW»T"*-a£» ^r-V 
y y ^#S&{^ <fc 9 > -f >^ i?^ y hsCfB^y K 1 
X/WS 8 0 I* J7-f 9 2 ©MS«lilA6. 

[0 0 7 3] !7^^-9 2i4, * A*g9 4 <D#-f Ktc ± 
?>> a^li/X;H8 0CftttLT^7^ Kt5. 17 
9 2<DZ.<Dmmz.£ *K ;X;H8 0±o;X^ 

m^mmm $ #u ie®:<d fc «> o y x/vsi p ^ e, 

t&So -t-^TcDy X/vMP(il^l— 0/Xyu®8 0_h{c 

[0 0 7 4] ?74s<~9 2\Z.£Z>s XsUM8 
«s«r3fefc:#at1-3fc, y X/v® 8 0±coy X/upgpgB 
<7>JS «3 Kttm Vit^f I/? JS#«. !7 W 9 2 »m 5, i? 
ajfcioTjf LWSil, 7-T^-9 2(D^f&^rR)(^t!j 

icjtii-ret. ^©yx/ngprtfcA*)^^ wx 

:?©/X/wHnrtT?*ife5S3§dii-!-5i:, ^co/X/vPBp 

[0 0 7 5] **^fS«C*5V^T^i, !7-f/'!-9 2©X7 
-T K^fRl«> / X/vffi 8 0 co^fe-f >^ y X 

TVN5 0 17 9 2<D><.y'r K^nSj^tt. 

fetaco-i' v^Sretttl-t-S/X/wpiP^M^J; 5KS$4x 

[0 0 7 6] r<7>7c«), SdxB<Dr7-r^— 9 2<Df^fttcJ; 

[0077] iz'pm&mu i>mw & 

otcb%0>m^>?<Dmtte. >?K'j>&<D& 

t, 17^^-9 2 W/X;Vi8 0©Mi, 

[00 78] £Lh(cf8£L7t J: 5 t-s *SUfiMt-«t^ 
li, #i*feffll:MLT 3affi<DSg*©-r>^!'^/lv^, 
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[0 0 7 9] *®«^©-fVj5' m&4l/?) t 

ft, ®tfe©J«S^iit-(c-o^T. Mfe-fv-^©^^^ 

#V\ ^Sri-Si t^t?#5. 
[0080] jg-fe^T t b-Cal^jft*<D-Y Sr/BV^ 

[0 0 8 1] Ufc^oT, IS®^-**, 

[0 0 8 2] **Jfet«J^*3VN-Ctt N ilB (=5-^feffi^ 

*t\,x3mm<omm<V'(^?&m^z>z.b) sr. bi~ 

m5 \z.7n-t£ 5 fc, tela I, t\ Tirf-^s.— 

^5,nat2 #H8ffc-e, y X/wpg p ?ijtc vx4m 

[0083] rwasi, -f^i?i^s!ai'vyK 

^■(Rlvtcii-rs^S^J* (B'J*S*tRlVJj:i|-?-S-feaia 

So 

[0084] -fy^i>x>> hate*^ y K i *m 

/V» P?iJt?fS^ffl^{cqtm Life K V h WJ-SUcDy X>HB 

b-t&^b&xzz* 

[0 0 8 5] Lfe-JSot^ MM*?*— 

[0 0 8 6] JP*.-C, #£atfllK:J:*l,tf, !7^xn--9 2 



9, 2-C/X>B8 0^Lfei#©yX 

Jt©*Wl2# ts t A, if s scfc ft v n t © i -f 5 r. t as t? # 

[0087] E)8, B9ft *&m<Ofo<OW&m&7F+ 
h<D-?£>z> 0 >f i/^ y Y^W&^y K 1 te, -fv^ 

^.^ 5/ Ml, 12, 13, 14, 15, 1 6 fl*. ^ 

[0 0 8 9] -T^^p^, T^^rtrc— ^^l- Ml, 
12, ZfefedfofrlRjHKHU H 1 (DffittK:— 

#h£rt8KI»Xt3 ^ (fc^v^y X/i^p?fJcoX/i--X 
811, 821, 831) t>m&£hs T?^^—$ 
*-—y M 4. 15, 16Wt I-©»J^pf« 
H3<0^fi^J;VH4 0feS(C2?ijOSKKXr3^^ 

{^>^>\^2m(D/ X;vmum<D^;V— ^8 4 1,85 
1, 8 6 1*5J:t;8 4 2, 8 5 2, 8 6 2) 

^IH^, VI, V2, V3 0tt|KJl^ft3o©« 

[0 0 9 0] L^ot, *H36Mfc*5V^Ttt>f 

/X/^Hp<o?UB3?!J-C*J*§^^TV^-5r ifcifc 

6 0 

[00 9 1] jy ^ ©i^Sifj:; »— 

tlPI«-e, *3fe**filHK|HbHlBl3feaiE*lRlV^B8b 
Vl^fil (HI VI) fc*>5«EI»Xn^^tt x >f^^ 
8AP2 1 1, yifw<7 1 1, ^f^«P6 1 1, 
EE -h&tScSL 111, ; X/W«al?L 6 15,7 X/W«a?L 

7 15, 1 l^e>3&9. «TIhI^(-> HIV 

2<Dfam^s>z>m&7vy?xz. ^r^iAP2 2i, 

y iF-v* 7 2 1 , V^#t*&P 6 2 1, HAJS^^ 1 2 
1, yX/Wjgil?L6 2 5, yX7Hfcl?L7 2 5, / 

8 2 1d>e>*9, H4V3(Dftfi^S>§j|^P 
^te, ^^iAP2 6 2, yif-^7 6 2, >T ^ 
«*&P 6 6 2, Jffi**^l 6 2, y X/H»ii7L6 6 
6, / X/Hft»?L 7 6 6 , /X;l/8 6 2^fe45 0 

[0092] tmxmm&m 

[0093] H9 K*mtem<o&<owtm&&ir 0 
^J^c*3v^rtt, ^s^fRjHicBSb, Hi^ftii^fe^ 
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[00 9 4] y X/vm PJ181 1, 821, 

8 3 1 <Dtf/U— Xfcfcfc-ficn — &$$£Tf*7 : 7y?&$:. 
J X;vm P*IJ 8 4 1 , 8 5 1. 8 6 1 <T> if >V—~?\zJfrZ/ 
T>fe£r, 7 X/WBgp^lJ8 4 2, 8 5 2, 8 6 2©^ 

[0 0 9 5] &?/ls-7ft(Dm&<DftmcVti& 
oT, MjfeteErlftVKHU V 1 ©#at£fc£«ti&:/t3 

[0 0 9 6] -tt£t>*>* J X/PPiP^iJ8 1 1, 8 12, 
8 4 1, 8 4 2fctt8fc6>f >^£r, yX/vPBP?U8 2 
1, 8 2 2, 8 5 1, 8 5 2(£J*4 , fe-f ;X;l/ 
Ba»8 3 1, 8 3 2, 8 6 1, 8 6 2 tCteSfe-f ^ 

[0097] rr-c, >fxB-fe», H«^+»^K< 

[00 9 8] oifc 9 , *HJKWfcS3V^Ttt, HI VI© 
tt»c*>S«ta^P^^ (yX^Wa#|«:8 1 1) xcxx 
fivf^n— fV^Sr, HlV2©t«:fc5«f5^p^ 
* (yXyl/BpWI*8 2 1) fctt«f^9y^>f ^£r, 
HI V3©<ft11fc*6«K^a5r^ (;X;vffip?ij|i8 
3 1) fc«:»:79 3>*>r >^Sr, H3VKDetm 

mstrfviy* (y x/^mnmns a d Kit^Tw 

PWI48 5 1) (Cttti/7y-fy^^ H3V3^t 
KfcSJEK^n^^ (y X/w|Bp?iJfi8 6 1) fcltli/ 
rW^S:, H4 Vl<D#gfcfc£M&^ns^ (y 
X/VMn5U«8 4 2) ^i^^^-f^Sr, H 4 V 
2©ffi«Kfc5aE»7 r n^^ (yX;>|p»8 5 2) 
M^^^^Sr, H4V30filCfc«8^ 
(yX/l/§|pyrjr±8 6 2) l£i*|g^if >-*>f ^ 

[0 0 9 9] _fc|B, ^feffi^>^(DSSfi, #fefE 

[0 10 0] =¥^^X, I7>f^— «Sr-&tp. _h 

[0 10 1] SJL±<DmtiLt>*t>ft&>f>?i?=y h^fB^ 

<5o ( 
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[0102] A3*U V 3<fc«(D8IEKyn 

W©»f-^ K^fc>-£"t\ y X/Hfip 8 3 1, 8 6 
1, 8 6 2frt><<>?ffik Ltttajt^c 
[0 10 3] W:, V3tfr«<Ofltl»^a^^-e|E«bfc 

•£T, yX/VPlP 8 2 1, 8 5 1, 8 5 2^M^I 

[0 10 4] &b\Z. s V2ffi«<OflEK^ia^^-CfB«b 
V 1 fir«<D«B»^n * * KStlfij-r 
fct^tc, V ltti©«R^n y ^l:#*ti#fe© K 

;biirT, yX/w5BP8 1 1, 8 4 1, 8 4 2^^^ 

fo*T, r y X/l/|p 8 1 >?ffib L 

[0 10 5] tfti£<E>*n<, >f acn— 

[0 10 6] fi«Sf*TO^7 7^fe«V7 

[0 10 7] _h|B^M5SLT, W^x— ^{CiSCT, IS 

[oio8] m-(ommmkmm^ ^msm^m^n 

«f>*i?*y Y^m^y Kl 0 
6ffi«KlRj*»V\ ^t^/9 0^/X/WS8 0i^f 

[0 1 0 9] *|gJ6Wc*5V>Tt, W/^9 2©^7 
-f K*fRittBJjfeaE^VfcB8bTV Hftfico«EK^p * 
^»?>V3fif^P7^«c»ot«t§J:5 

[0 110] ro^c^, 9 2^tttc±5yX 
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1. 8 5 1, 8 6 lteXXf^-if^Pft; XA-K§P?IJ8 4 

2. 8 5 2. 8 6 2) Kl^Tf*!^— feffi^^J: 9 ^ 

b, *fc, Hl^fiB^tt^^^ (>f^n — 
^^^>; X^|f§P?iJ8 1 1 , 8 2 1, 8 3 1) {C^T 

[0 111] >f^n— fete^^^i^JtbT 

@:fcfcftl^(£>£ftS 0 

[0 112] bfc^oT, **3SM(-^V^Tt>^-(0* 
£ JrI«, V << 9 2 T<Z> / X/Vffi 8 0 (Dfrftik, 

[0113] ^mmw^xn 

^m^co^msr, 3 mm&<D / Xa-M P^J^T^ 

[0114] bfc^oT, y x/mp^ijraoiggiL^^ 
?>^$<t5r^^t s jifts&fso/ x/vmnm 

Km-tz&mte&ii^mm ^tmfts-fetso/x/v 

*rp]H^gi*t-^fe«^^^) $e>{£/jN£v^ 

<Db1rZ>^b&X$Z> 0 30 
[0 115] ifcfc, hAU^y Kl 

9 /hSig*^o2cffift i><Db~t%^b&X$Z> 0 
[0 116] ft*s, _b^L^JS^J(c^oVN-C^, £>£ 
(4>ft < £ t> 1 o<D) feffl[^Lt 3«SOjg|g^^ 

feffl \cM b T 4 ®® «_bcDiSft £r & v * Srffl V *fc 

T^2«ffi^ssr%-r^>-r^^^^^ h^mm^y 40 

[0117] BIO, Hlll^ **59<OS e>Mte<DH 

*«Sr«-r 0 ^ s** >^ hscaeafc^ y k 1 3 fao 

7^fax-^«^ Ml, 12, 13*5, ^ti^eti, 
[0118]7^ax^5/Ml, 12, 13 

miz2m<Dmm7*y?i>m&ztbx\,^z> 0 ©j* 

SE*lSjVfcHbT». VI, V2, V3©fitl^W 50 
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[0 1 19] Lfc^ot, *HJKWK*5V^Ttt>f 
^yY^m^yVin, 6tl©«E»^i3y^"C«lJ*S 
/ X/VM P <£>?IJ B: 2 £ ftT V ^5 r fc IC ft 

[oi2o] m-s mr. 

KBibVlO^fi (HI VI) ry^te, 

^fy^lAP2ii > yif— ^7 l l. "fisfmifen 6 
i i, ffA#£*i i i. yX/W*aBL6 i 5, /X/v 

aii?L7 15, ;X;W8 1 l^feft^, £ITR1«(C, H 

i, yif-^7 2 1, >r y^MP6 2 i, 

12 1,/ X/^jgii?L 6 2 5, y XA-SgilJL 7 2 5,/ 
X/V8 2 l^£>ft*>, • •> H2V3^fi-fc» 
^P^^ll ^y^iAP2 3 2, y if— ^7 3 2, «^ 
^{fe&P 6 3 2, BLf3$&*£M. 132,/ X/VjgiI?L 6 
3 6, /X/Hg»?L7 3 6, / X/V8 3 2 a>£>ft3 0 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[TheVechnical field to which invention belongs] This invention relates to the ink jet type recording head 
and ink jet type recording device which are missing from a dark color and make image formation of a 
multiple value possible using the dot by the ink drop of two or more kind ** from light color in detail 
about the ink jet type recording head and ink jet type recording device which form the dot by the ink 
drop on a record form, and print an image. 

[Description of the Prior Art] The ink jet type recording device printed using the dot in the ink of two 
kinds of shades in order to print subject-copy image data more smoothly using the dot by the ink drop 
which carries out the regurgitation from an ink jet type recording head is proposed. According to this, 
the number of gradation which will express the same concentration using many dots more, and can be 
expressed can be increased by using the dot in light ink in a low concentration field. Moreover, since the 
dot in light ink cannot be easily conspicuous, it can reduce the granular feeling (the feeling of a rough 
deposit by the ability of the dot particle of ink to be seen) in each gradation. The same effect can be 
acquired by adding and printing the dot according the dot in light ink to deep ink at the base also in an 
inside concentration field. Therefore, it becomes possible to reproduce a subject-copy image with a 
comparatively smooth gradation expression. . . * 

[00031 The nozzle orifice train of eight trains to which the ink j et type recording head for performing 
printing in the ink of two kinds of shades carries out the regurgitation of a dark black color, a light black 
color a dark cyanogen color, a light cyanogen color, a dark Magenta color, a light Magenta color, a dark 
yellow color, and the light yellow color, respectively as shown in drawing 12 (a) is allotted to the main 
scanning direction H. Or on the property of color record, a black color is used for an almost deep field, 
and since the dot in dark ink cannot be comparatively easily conspicuous, either, as a yellow color omits 
a light black color and a light yellow color and shows them to drawing 12 (b), the nozzle orifice train of 
six trains which carry out the regurgitation of a dark black color, a dark cyanogen color, a light 
cyanogen color, a dark Magenta color, a light Magenta color, and the dark yellow color, respectively is 
allotted to the main scanning direction H. Anyway, in the conventional ink jet type recording head, it is 
necessary to allot the nozzle orifice train of only the number of the classes of ink color to a mam 
scanning direction H. 

[0004] , . 

[Problem(s) to be Solved by the Invention] The number of the nozzle orifice trains on a par with the 
main scanning direction H of an ink jet type recording head increases, and the distance L between nozzle 
orifice trains including the space of an actuator unit or the width-of-face size of an ink jet type recording 
head increases as the class of ink color increases. When using the ink of at least three kinds of 
concentration by the same hue in quest of smoother image quality especially, increase of the distance L 
between nozzle orifice trains becomes remarkable. 

[0005] When the distance L between nozzle orifice trains becomes large, the problem that the 
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superposition error of each color about the main scanning direction H by the velocity turbulence of the 
carriage which carries an ink jet type recording head concerning [ or ] the direction V of vertical 
scanning by the installation error theta of an ink jet type recording head increases notably occurs. 
[0006] Moreover, in use of the very light ink which becomes possible by using the ink of at least three 
kinds of concentration especially by the same hue, when using light ink, when deep ink carries out color 
mixture on a nozzle side, the problem of causing serious image quality deterioration occurs. 
[0007] This invention was made in view of this point, and when printing using the ink which is missing 
from dark ** from light ** in a certain hue especially, and has at least three kinds of concentration when 
printing using the ink drop of light color and a dark color, it aims at offering the ink jet type recording 
head which can keep the superposition precision of each color high. 

[0008] Furthermore, when printing using the ink which is missing from dark ** from light ** in a 
certain hue, and has at least three kinds of concentration especially when printing using the ink drop of 
light color and a dark color, it aims at offering few ink jet type recording heads and ink jet type 
recording device of image quality deterioration by the color mixture on a nozzle side. 
[0009] 

[Means for Solving the Problem] An ink jet type recording head of this invention is allotted on a nozzle 
side which makes the same plane for two or more nozzle orifice **** which carry out the regurgitation 
of light color ink and the dark color ink, respectively. A nozzle orifice train which carries out the 
regurgitation of the dark color side ink to a nozzle orifice train which carries out the regurgitation of the 
light color side ink in the same group while carrying out grouping of the nozzle orifice **** is arranged 
in the direction of vertical scanning at the same rank. By rank of concentration within a group, carry out 
sequential arrangement and a nozzle orifice train is changed in the direction of vertical scanning. It is 
characterized by constituting at the time of printing, so that a nozzle side may be wiped [ from a nozzle 
orifice train side which carries out the regurgitation of the dark color side ink to the same field of a 
record form ] away toward a nozzle orifice train side which carries out the regurgitation of the dark color 
side ink from a nozzle orifice train side which carries out the regurgitation of the light color side ink at 
discharge and the time of non-printed one by one. 

[0010] Moreover, an ink jet type recording device of this invention has the above-mentioned ink jet type 
recording head, and is characterized by having a means to wipe away dark color side ink toward a 
nozzle orifice train side which carries out the regurgitation, and consisting of a nozzle orifice train side 
which carries out the regurgitation of the light color side ink for the same nozzle side where nozzle 
orifice **** of this ink jet type recording head consists. 
[0011] 

[Embodiment of the Invention] Based on the example illustrating the details of this invention, it explains 
below. 

[0012] Drawing 1 is the drawing which shows one example of this invention and looked at the ink jet 
type recording head from the below-mentioned nozzle side side. The actuator units 11,12, 13, 14, 15, 
and 16 of the six same structures which have the pressure generating room which pressurizes ink are 
fixed to the passage formation unit 2 mentioned later, respectively, and the ink jet type recording head 1 
is constituted. 

[0013] It separates into an actuator unit and a passage formation unit, drawing 2 shows the cross-section 
structure of the direction of an axis of a pressure generating room of the ink jet type recording head 1, 
and the array structure of a pressure generating room where drawing 3 is formed in the actuator unit and 
shown. 

[0014] The sign 100 in drawing is a spacer and two or more pressure generating rooms 111,112, 141, 
and 142 (121, 122, 151, 152) (131, 132, 161, 162) are respectively arranged by the substrate which 
consists of ceramic boards, such as a zirconia (Zr02) with the thickness suitable for constituting a 
pressure generating room with a depth of about 150 micrometers. Moreover, the up-and-down outer 
walls 1 la and 1 lb (12a, 12b) (13a, 13b) (14a, 14b) (15a, 15b) (16a, 16b) It is formed so that it may 
become almost parallel to the axis of the pressure generating rooms 1 1 1 and 112 (121 122) (131 132) 
(141 142) (151 152) (161 162), and the thickness is constituted thinly as much as possible. 
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[0015] Signs 31 and 34 (32 35) (33 36) are elastic plates, and they consist of sheet metal of the material 
which carries out elastic deformation by flexural oscillation of the piezo-electric oscillating objects 41 1, 
412, 441, and 442 (421, 422, 451, 452) (431, 432, 461, 462) mentioned later, for example, a zirconia 
with a thickness of 7 micrometers, while they demonstrate sufficient cementation force, when it 
calcinates to a spacer 100 and one. 

[0016] 41 1, 412, 441, and 442 (421, 422, 451, 452) (431, 432, 461, 462) are the above-mentioned piezo- 
electric oscillating objects, respectively. Make the surface of the bottom electrodes 31 1, 312, 341, and 
342 (321, 322, 351, 352) (331, 332, 361, 362) currently formed in the surface of diaphragms 31 and 34 
(32 35) (33 36) counter, and it sticks. After that is sintered, and the top electrodes 511, 512, 541, and 
542 (521, 522, 551, 552) (531, 532, 561, 562) are further fixed in the surface, and it is constituted. 
[0017] It is fixed to one by these each part material, a spacer 100, diaphragms 31-36, and ******, and 
the above-mentioned actuator units 1 1-16 are constituted. 

[0018] On the other hand, the sign 2 in drawing carries out the laminating of the ink feed hopper 
formation substrate 6 which serves as the cover plate which the actuator units 1 1-16 are stuck and is 
fixed, the reservoir formation substrate 7, and the nozzle formation substrate (it is henceforth called a 
nozzle plate) 8 so that it may be the above-mentioned passage formation unit which serves as the fixed 
substrate of these actuator units 11-16 and the effective area of another side of a spacer 100 may be 
closed, and it is constituted. 

[0019] The ink feed hopper formation substrate 6 consists of sheet metal of stainless steel with a 
thickness of about 70 micrometers. The nozzle orifices 811, 812, 841, and 842 (821, 822, 851, 852) 
(831,832, 861, 862) and the pressure generating rooms 111, 112, 141, and 142(121, 122, 151, 152) of a 
nozzle plate 8 which are mentioned later The nozzle free passage holes 615, 616, 645, and 646 (625, 
626, 655, 656) (635, 636, 665, 666) to connect, (131, 132, 161, 162) The reservoirs 711, 712, 741, and 
742 (721, 722, 751, 752) (731, 732, 761, 762) and the pressure generating rooms 111, 112, 141, and 142 
(121, 122, 151, 152) (131, 132, 161, 162) which are mentioned later are connected. And the ink feed 
hoppers 611, 612, 641, and 642 (621, 622, 651, 652) (631, 632, 661, 662) equipped with the fluid 
resistance which is the degree which can make an ink drop breathe out are drilled, and it is constituted. 
Moreover, 12 ink inlets 211, 212, 241, and 242 (221, 222, 251, 252) (231, 232, 261, 262) are formed in 
the location which overlaps reservoirs 711, 712, 741, and 742 (721, 722, 751, 752) (731, 732, 761, 762) 
in the still more fixed pitch on both sides of the actuator units 1 1, 12, 13, 14, 15, and 16. 
[0020] The reservoir formation substrate 7 was suitable for constituting the stockroom (reservoir) of the 
ink of each color. To for example, the plate equipped with the corrosion resistance of 150-micrometer 
stainless steel etc. As opposed to the pressure generating rooms 111,112, 141, and 142 (121, 122, 151, 
152) (131, 132, 161, 162) formed in each actuator units 11, 12, 13, 14, 15, and 16 It goes via the ink 
feed hoppers 611, 612, 641, and 642 (621, 622, 651, 652) (631, 632, 661, 662). While forming 12 
reservoirs 711, 712, 741, and 742 (721, 722, 751, 752) (731, 732, 761, 762) which supply ink 
independently, respectively Each pressure generating rooms 1 1 1, 1 12, 141, and 142 (121, 122, 151, 152) 
(131, 132, 161, 162) and nozzle orifices 811, 812, 841, and 842 (821, 822, 851, 852) (831, 832, 861, 
862) The nozzle free passage holes 715, 716, 745, and 746 (725, 726, 755, 756) (735, 736, 765, 766) to 
connect are formed, and it is constituted. 

[0021] Moreover, the ink inlets 21 1, 212, 241, and 242 (221, 222, 251, 252) (231, 232, 261, 262) formed 
in the ink feed hopper formation substrate 6 are open for free passage, and supply of 12 kinds of 
different ink of each reservoirs 711, 712, 741, and 742 (721, 722, 751, 752) (731, 732, 761, 762) is 
attained. In addition, the signs 617, 618, 647, and 648 (627, 628, 657, 658) (637, 638, 667, 668) in 
drawing show the compliance grant field which consists of a thin-walled part formed in the ink feed 
hopper formation substrate corresponding to each reservoirs 71 1, 712, 741, and 742 (721, 722, 751, 752) 
(731,732,761,762). 

[0022] 8 is the above-mentioned nozzle plate and consists of sheet metal of stainless steel with a 
thickness of about 80 micrometers. The nozzle orifices 811, 812, 841, and 842 (821, 822, 851, 852) 
(831, 832, 861, 862) drilled in the nozzle plate 8 The pressure generating rooms 111,112, 141, and 142 
(121, 122, 151, 152) (131, 132, 161, 162) and the nozzle free passage holes 715, 716, 745, and 746 
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which were formed in each actuator units 11,12, 13, 14, 15, and 16 (725, 726, 755, 756) And it is open 
for free passage through 615, 616, 645, and 646 (625, 626, 655, 656) (635, 636, 665, 666), and is formed 
in the same pitch as a pressure generating room (735, 736, 765, 766). Moreover, the train of the nozzle 
orifice corresponding to each actuator units 11, 12, and 13 located in a line in the direction V of vertical 
scanning which is the conveyance direction of a record form, and 14, 15 and 16 aligns on the same rank 
(on a line), is formed in the direction V of vertical scanning, and is making the group, respectively. 
[0023] namely, the nozzle orifice trains (a nozzle orifice train is also henceforth expressed with the same 
sign) 81 1, 821, and 831 — as one group — a line top — the nozzle orifice trains 812, 822, and 832 — as 
one group — a line top — it is arranged on a line as one group, and the nozzle orifice trains 842, 852, and 
862 are arranged for the nozzle orifice trains 841, 851, and 861 on a line as one group, respectively. 
[0024] Since the nozzle orifice trains 811, 821, 831, 812, 822, 832, 841, 851, 861, 842, 852, and 862 are 
altogether allotted on the nozzle side 80 which is an ink drop regurgitation side of a nozzle plate 8, the 
relative position of a nozzle orifice can be set as a precision high enough by them. 
[0025] Moreover, as shown in drawing 5 (a), it consists of four trains, it is parallel, and the train of a 
nozzle orifice is compared when [ which is shown in drawing 5 (b) ] constituted, and the distance L 
between nozzle orifice trains is constituted very small. 

[0026] The configuration of the above ink jet type recording head 1 is arranged, and in subsequent 
explanation, one lump to a nozzle orifice from an ink inlet which is mutually open for free passage is 
called a passage block, and is used. For example, the ink inlet 21 1, a reservoir 711, the ink feed hopper 
61 1, the pressure generating room 1 1 1, the nozzle free passage hole 615, the nozzle free passage hole 
715, and a nozzle 811 will constitute one passage block, and these 12 passage blocks will consist. 
[0027] Drawing 4 is drawing showing arrangement of a color. In this example, the yellow color is 
allotted about the main scanning direction H to the passage block which is in the location of H4 about a 
Magenta color to the passage block which is in the location of H3 about a cyanogen color to the passage 
block which is in the location of H2 about a black color to the passage block in the location of HI, 
respectively. 

[0028] namely, — the group of the nozzle orifice trains 81 1, 821, and 831 — a black color — a Magenta 
color is allotted to the group of the nozzle orifice trains 841, 851, and 861, and the yellow color is 
allotted to the group of the nozzle orifice trains 842, 852, and 862 for the cyanogen color at the group of 
the nozzle orifice trains 812, 822, and 832, respectively. 

[0029] Moreover, according to the rank of the concentration in each group, the ink (dark color ink) of 
concentration has usually been arranged about the direction V of vertical scanning to the passage block 
which has concentration in the location of V3 in a little small ink (inside color ink) to the passage block 
which has concentration in the location of V2 in very small ink (light color ink) to the passage block in 
the location of VI, respectively. 

[0030] That is, inside color ink is arranged on the nozzle orifice trains 821, 822, 851, and 852, and dark 
color ink is arranged for light color ink on the nozzle orifice trains 83 1, 832, 861, and 862 at the nozzle 
orifice trains 81 1, 812, 841, and 842, respectively. 

[0031] That is, in the passage block (a nozzle orifice train is 81 1) in the location of HI VI, it is light 
color ink (it abbreviates to light black ink) of a black color, the following — being the same — inside 
black ink for the passage block (a nozzle orifice train being 821) in the location of HI V2 For the 
passage block (a nozzle orifice train is 831) in the location of H1V3, dark black ink For the passage 
block (a nozzle orifice train is 812) in the location of H2V1, light cyanogen ink For the passage block (a 
nozzle orifice train is 822) in the location of H2V2, inside cyanogen ink For the passage block (a nozzle 
orifice train is 832) in the location of H2V3, dark cyanogen ink For the passage block (a nozzle orifice 
train is 841) in the location of H3 VI, light Magenta ink For the passage block (a nozzle orifice train is 
85 1) in the location of H3V2, inside Magenta ink For the passage block (a nozzle orifice train is 861) in 
the location of H3V3, dark Magenta ink For the passage block (a nozzle orifice train is 842) in the 
location of H4V1, light yellow ink Dark yellow ink is arranged on the passage block (a nozzle orifice 
train is 862) which is among the passage blocks (a nozzle orifice train is 852) in the location of H4V2 
about inside yellow ink in the location of H4V3, respectively. 
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[0032] The above and the concentration of each ink of each hue make 100% color concentration of the 
dark color ink of each hue. Suitably 2 - 8% of light black ink, respectively 5%, 15 - 25% of inside black 
ink, inside cyanogen ink, inside Magenta ink, and inside yellow ink came out of light cyanogen ink, 
light Magenta ink, and light yellow ink 33% 25 to 40% 16% 12 to 20% 20% suitably. Also in pigment 
ink, the above-mentioned numeric value was suitable, having used pigment concentration of the dark 
color ink of each hue as 1 00%. 

[0033] The ink jet type recording device which used the above-mentioned ink jet type recording head 1 
for drawing 6 and drawing 7 is shown. Drawing 6 is the perspective diagram which looked at the nozzle 
side 80 which is an ink drop regurgitation side of a nozzle plate 8 from the bottom, and drawing 7 is the 
side view of the part. 

[0034] 90 is a cap and is created by isobutylene isoprene rubber etc. Cap 90 prevents desiccation of the 
ink of nozzle opening while it sticks to the nozzle side 80 of a nozzle plate 8 at the time of non-printed 
actuation and prevents adhesion in the nozzle sides 80, such as dust. Moreover, it has the composition 
that the ink of each passage block can be attracted from a nozzle orifice with a pump 91, through the cap 
90 stuck to the nozzle side 80 at the time of suction actuation. 

[0035] 92 is a wiper and is suitably created by chloroprene rubber etc. It is fixed to a wiper frame 93, 
and at the time of actuation, a wiper 92 wipes away an ink drop, dust, etc. which contacted the nozzle 
side 80 at old days (the direction of arrow head G), and adhered to the nozzle side 80 with the guide of 
cam-groove 94 grade, and has the composition of not contacting the nozzle side 80, at the time of** 
(the direction of arrow head R). 

[0036] Like the above-mentioned, all the nozzle orifice trains 811, 821, 831, 812, 822, 832, 841, 851, 
861, 842, 852, and 862 are allotted on the nozzle side 80, and eradication can carry them out easily and 
certainly. 

[0037] Moreover, the migration to the nozzle side 80 of a wiper 92 is made in the direction V of vertical 
scanning, and it is set to old days so that it may go to the passage block side of V3 location from the 
passage block side of VI location. That is, it is set to old days so that it may go to a dark color ink side 
from a light color ink side. 
[0038] 95 shows a record form. 

[0039] Next, actuation of the ink jet type recording head 1 which consists of the above configuration, 
and an ink jet type recording device is explained. 

[0040] A record form is inserted, and when it comes to the location which counters the passage block of 
V3 location, the ink jet type recording head 1 carried in the carriage which is not illustrated starts both- 
way migration to a main scanning direction H. As for a record form, only the specified quantity is 
conveyed by every [ of the ink jet type recording head 1 ] migration (horizontal scanning) (vertical 
scanning). 

[0041] To compensate for horizontal scanning of the ink jet type recording head 1, the dot formation 
signal of each color corresponding to the passage block of V3 location is supplied to the piezoelectric 
transducer which exists in each passage block. 

[0042] That is, the dot formation signal of dark yellow ink is supplied to the piezoelectric transducer 462 
of the pressure generating room 162 which is open for free passage to a reservoir 762 at the piezoelectric 
transducer 461 of the pressure generating room 161 which opens the dot formation signal of dark 
Magenta ink for free passage to a reservoir 761 at the piezoelectric transducer 432 of the pressure 
generating room 132 which opens the dot formation signal of dark cyanogen ink for free passage to a 
reservoir 732 at the piezoelectric transducer 431 of the pressure generating room 131 which opens the 
dot formation signal of dark black ink for free passage to a reservoir 731. 

[0043] Thereby, if the dot formation signal of dark black ink is impressed corresponding to image data, 
a piezoelectric transducer 431 will carry out deflection displacement, and will pressurize the dark black 
ink in the pressure generating room 131 at a pressure generating room side. The regurgitation of the 
pressurized dark black ink is carried out as an ink drop from a nozzle orifice 831 via the nozzle free 
passage holes 635 and 735. 

[0044] If a dot formation signal is severed and a piezoelectric transducer 431 returns to the original 
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condition, the pressure generating room 131 will expand (it returns from the bent condition to the 
original condition). Thereby, dark black ink flows into the pressure generating room 131 from the 
reservoir 731 connected through the pressure generating room 131 and the ink feed hopper 631 
concerned. 

[0045] Similarly, if the dot formation signal of dark cyanogen ink is impressed, a piezoelectric 
transducer 432 will carry out deflection displacement, and will pressurize the light cyanogen ink in the 
pressure generating room 132 at a pressure generating room side. The regurgitation of the pressurized 
light cyanogen ink is carried out as an ink drop from a nozzle orifice 832 via the nozzle free passage 
holes 636 and 736. 

[0046] If a dot formation signal is severed and a piezoelectric transducer 432 returns to the original 
condition, the pressure generating room 132 will expand. Thereby, dark cyanogen ink flows into the 
pressure generating room 1 1 1 from the reservoir 732 connected through the pressure generating room 
132 and the ink feed hopper 632 concerned. 

[0047] The same is said of other dark Magenta ink and dark yellow ink. In this way, the dark color dot 
by the image data for dark color ink is first arranged on a record form. 

[0048] Record by such horizontal scanning and vertical scanning is repeated, and when the field 
recorded with the passage block of V3 location comes to the location which counters the passage block 
of V2 location, the dot formation signal of each color corresponding to the passage block of V2 location 
is supplied to the piezoelectric transducer which exists in each passage block. 

[0049] That is, the dot formation signal of inside yellow ink is supplied to the piezoelectric transducer 
452 of the pressure generating room 152 which is open for free passage to a reservoir 752 at the 
piezoelectric transducer 451 of the pressure generating room 151 which opens the dot formation signal 
of inside Magenta ink for free passage to a reservoir 751 at the piezoelectric transducer 422 of the 
pressure generating room 122 which opens the dot formation signal of inside cyanogen ink for free 
passage to a reservoir 722 at the piezoelectric transducer 421 of the pressure generating room 121 which 
opens the dot formation signal of inside black ink for free passage to a reservoir 721 . 
[0050] Thereby, if the dot formation signal of inside black ink is impressed corresponding to image data, 
a piezoelectric transducer 421 will carry out deflection displacement, and will pressurize the inside black 
ink in the pressure generating room 121 at a pressure generating room side. While being pressurized, the 
regurgitation of the black ink is carried out as an ink drop from a nozzle orifice 821 via the nozzle free 
passage holes 625 and 725. 

[0051] If a dot formation signal is severed and a piezoelectric transducer 421 returns to the original 
condition, the pressure generating room 121 will expand (it returns from the bent condition to the 
original condition). Thereby, inside black ink flows into the pressure generating room 121 from the 
reservoir 721 connected through the pressure generating room 121 and the ink feed hopper 621 

concerned. . . . 

[0052] The same is said of other inside cyanogen ink, inside Magenta ink, and inside yellow ink. In this 
way, while being based on the image data for inside color ink, a color dot is arranged on a record form 



next. 



[0053] Furthermore, record by horizontal scanning and vertical scanning is repeated, and when the field 
recorded with the passage block of V2 location comes to the location which counters the passage block 
of VI location, the dot formation signal of each color corresponding to the passage block of VI location 
is supplied to the piezoelectric transducer which exists in each passage block. 

[0054] That is, the dot formation signal of light yellow ink is supplied to the piezoelectric transducer 
442 of the pressure generating room 142 which is open for free passage to a reservoir 742 at the 
piezoelectric transducer 441 of the pressure generating room 141 which opens the dot formation signal 
of light Magenta ink for free passage to a reservoir 741 at the piezoelectric transducer 412 of the 
pressure generating room 112 which opens the dot formation signal of light cyanogen ink for free 
passage to a reservoir 712 at the piezoelectric transducer 41 1 of the pressure generating room 1 1 1 which 
opens the dot formation signal of light black ink for free passage to a reservoir 711. 
[0055] Thereby, if the dot formation signal of light black ink is impressed corresponding to image data, 
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a piezoelectric transducer 411 will carry out deflection displacement, and will pressurize the light black 
ink in the pressure generating room 111 at a pressure generating room side. The regurgitation of the 
pressurized light black ink is carried out as an ink drop from a nozzle orifice 81 1 via the nozzle free 
passage holes 615 and 715. 

[0056] If a dot formation signal is severed and a piezoelectric transducer 41 1 returns to the original 
condition, the pressure generating room 111 will expand (it returns from the bent condition to the 
original condition). Thereby, light black ink flows into the pressure generating room 111 from the 
reservoir 711 connected through the pressure generating room 1 1 1 and the ink feed hopper 611 
concerned. 

[0057] The same is said of other light cyanogen ink, light Magenta ink, and light yellow ink. In this way, 
finally the light color dot by the image data for light color ink is arranged on a record form. 
[0058] The above is repeated, a dot is arranged in all the record area of a record form in order of dark 
ink, inside ink, and light ink according to image data, and printing for 1 page is ended. 
[0059] The dot particle by which the image formed of the image data for dots based on light color ink 
here was printed on the record form since each ink concentration of 5%, light cyanogen, a light 
Magenta, and light yellow was [ light black ink concentration ] very as light as 16% like the above- 
mentioned does not look almost, but serves as a very smooth image. 

[0060] Moreover, since expressing a certain record concentration will use many dots, change of the 
record concentration by the change in the number of record dots becomes quiet, and the number of 
gradation which can be expressed can be increased. 

[0061] The dot in light color ink fully exists in the perimeter, and the image data for dots based on inside 
color ink is generated in the field (inside concentration field) for which still higher concentration is 
needed. 

[0062] The image formed of the image data for dots based on inside color ink So that a record dot 
particle may not be conspicuous, when the image in inside color ink adjoins the dot in the above- 
mentioned light color ink for each other, or when the concentration of inside color ink overlaps Since it 
is set up inside black ink 20% with inside cyanogen, inside Magenta, and inside yellow each ink 33%, 
the dot particle printed on the record form does not look almost, but the bond to an inside concentration 
field serves as a very smooth image from a low concentration field. Moreover, many dots will be used to 
express an inside concentration field, change of the record concentration by the change in the number of 
record dots becomes quiet, and the number of gradation which can be expressed is too compared with 
old, and will become [ many / very J. 

[0063] Inside color ink is driven in enough and the image data for dark color ink is generated in the field 
(high concentration field) for which still higher concentration is needed. 

[0064] The image formed of the image data for dots based on dark color ink here Since a suitable setup 
of the concentration of inside color ink is carried out so that a record dot particle may not be 
conspicuous when the dot in the dark color ink of concentration adjoins the dot in inside color ink for 
each other 100%, or when it overlaps The dot particle of the dark color ink printed on the record form 
does not look almost, but the bond to a high concentration field serves as a very smooth image from an 
inside concentration field. Moreover, by having used inside color ink, the concentration field taken 
charge of in dark color ink can be narrowed, and and the number of gradation which can be expressed 
increases also in a high concentration field. 

[0065] Moreover, when it adjoins or arranges a dot on a record form in piles, especially in response to 
the effect of moisture, the diameter of a dot expands slightly, and the dot driven in behind has the 
phenomenon of the dot driven in previously in which the particle of a dot becomes easy to be 
conspicuous. 

[0066] In this example, expansion of the path of the dot in ink with high concentration can be 
suppressed by allotting a nozzle train according to the rank of the concentration in each group, and 
allotting on a record form previously from the dot in ink with high concentration. That a dot particle 
becomes easy to be conspicuous [ with expansion of the diameter of a dot ] does not almost have the dot 
in lighter ink driven in later by the very thing being light from the first. 
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[0067] At the time of non-printed actuation, cap 90 sticks the ink jet type recording head 1 with the 
nozzle side 80 toward cap 90 and the location which counters. 

[0068] In order to prevent that the discharge condition of the ink drop from a nozzle orifice becomes 
poor by the rise of the ink viscosity by evaporation of the ink in a nozzle orifice, mixing of the minute 
air bubbles into passage, adhesion of the dust to a nozzle side, etc., a pump 91 is operated under the 
conditions set up beforehand, and the ink of each passage block is attracted from each nozzle orifice. Or 
in order to recover the defect of the discharge condition of the ink drop from a nozzle orifice, a pump 91 
operates with directions of a user and the ink of each passage block is attracted from each nozzle orifice. 

[0069] An actuation setup of a pump 91 has a setup of actuation etc. periodically effective in the power 
up of actuation and an ink jet type recording device by for example, timer setup at the time of actuation 
and exchange of an ink cartridge. 

[0070] By ink suction with a pump 91, the ink within each passage block flows and the ink within each 
passage block replaces a fresh thing. 

[0071] The ink which blew off from nozzle opening by suction immediately after completing suction 
actuation of a pump 91 exists in the surroundings of nozzle opening on the nozzle side 80 in the form of 
an ink drop or ink **. Moreover, fibrous paper powder etc. may remain to the nozzle side 80. In order to 
wipe these away, the next wiping actuation is carried out. 

[0072] After suction actuation of a pump 91 is completed, the nozzle side 80 of the ink jet type 
recording head 1 goes into the operating space of a wiper 92 by carriage migration. 
[0073] A wiper 92 is contacted and slid to the nozzle side 80 with the guide of a cam groove 94 at old 
days. An ink drop, ink **, or fibrous paper powder adhering to the surroundings of nozzle opening on 
the nozzle side 80 etc. is wiped away by this actuation of a wiper 92, and it becomes possible to be right 
and to perform straightly the ink drop regurgitation from the nozzle orifice for record. Since all nozzle 
orifices are arranged on the same nozzle side 80, this eradication actuation can be performed at once. 
[0074] If eradication actuation of the nozzle side 80 with a wiper 92 is explained further in full detail, 
ink ** adhering to the surroundings of the nozzle opening on the nozzle side 80 etc. will be extruded by 
the edge section of a wiper 92, and will move in the migration direction of a wiper 92. If extruded ink ** 
encounters in the middle of migration at a nozzle orifice, it will enter in the nozzle orifice and will be 
mixed with the ink in the nozzle orifice (color mixture is carried out). If color mixture occurs within the 
nozzle orifice of light ink, the image formed in the ink drop breathed out from the nozzle orifice will 
cause serious image quality deterioration. 

[0075] In this example, the slide direction of a wiper 92 is set up so that it may operate toward a dark 
color ink side from the nozzle side which carries out the regurgitation of the light color ink of the nozzle 
side 80. Moreover, it is set up in the slide direction of a wiper 92 so that the nozzle orifice which carries 
out the regurgitation of the ink of the same hue may be located in a line. 

[0076] For this reason, the color mixture in nozzle opening by actuation of the above-mentioned wiper 
92 is generated only in the form where lighter ink is mixed with deeper ink within the same hue. 
[0077] Change of deep ink when light little ink is mixed with deep ink cannot be far noticeable easily 
compared with change of light ink when deep little ink is mixed with light ink, and change of the ink of 
the same hue depended for mixing cannot be easily noticeable far compared with change of the ink of 
another hue depended for mixing. Therefore, after eradication of the nozzle side 80 in a wiper 92, even 
if it prints immediately, deterioration of image quality is hardly conspicuous. 

[0078] As explained in full detail above, since the least concentration can fully be used as lowering and 
very light ink using the ink of three kinds of concentration to each fundamental color phase, according 
to this example, each dot particle can express a low concentration field in the condition that it is hardly 
visible. Moreover, the number of gradation which can be expressed can be increased from the ability of 
the same concentration to be expressed more using many dots. 

[0079] Moreover, since the ink (inside color ink) of middle concentration can be prepared between the 
ink (light color ink) of the least concentration, and the ink (dark color ink) of maximum density, it also 
sets to an inside concentration field. The particle of dark color ink ** which appears in color ink and 
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inside color ink while appearing in light color ink is not conspicuous, and can carry out the expression 
with many reproducible gradation as the concentration of an image with the smoother bond of each ink 
increases. 

[0080] By usually using the ink of concentration as dark color ink, the maximum-density section of the 
high concentration field of an image or an alphabetic character can be expressed by the same thickness 
as old. Moreover, if it responds to the purpose, it also has room to make dark color ink still deeper. 
[0081] Therefore, from a low concentration field to a high concentration field, it is small in a granular 
feeling (the feeling of a rough deposit by the ability of the dot particle of ink to be seen), and and 
subject-copy image data can be reproduced smoothly. [ number / of gradation ] 
[0082] In this example, since make it an actuator unit about a main scanning direction, it is 2 train 
configurations, and the above (use the ink of three kinds of concentration to each fundamental color 
phase) was made into the nozzle orifice train, as shown in drawing 1 - drawing 5 , and it has realized 
with 4 train configurations, distance L between nozzle orifice trains can be made small. 
[0083] The amount (color superposition error about the direction V of vertical scanning) e of un- 
aligning about the direction V of vertical scanning produced between the nozzle orifices of the hue 
which changes with errors theta of the hand of cut produced by this in case the ink jet type recording 
head 1 is attached in carriage can be made small enough. 

[0084] Moreover, the amount (color superposition error about a main scanning direction H) of un- 
aligning about the main scanning direction H produced between the nozzle orifices of a different hue 
produced as an integral value of velocity turbulence until it piles up the dot group breathed out in the 
record form in another nozzle orifice train in the dot group breathed out in the record form in a certain 
nozzle orifice train by the velocity turbulence of the carriage which carries the ink jet type recording 
head 1, and moves can be made small enough. 

[0085] Therefore, from a low concentration field to a high concentration field, about a granular feeling, 
it is small and it becomes possible in subject-copy image data and to reproduce the number of gradation 
smoothly with sufficient precision. 

[0086] In addition, according to this example, the slide direction of a wiper 92 is set up so that the light 
color ink of the nozzle side 80 may be operated toward a dark color ink side from the nozzle side which 
carries out the regurgitation. The color mixture in nozzle opening when wiping away the nozzle side 80 
with a wiper 92 by setting up so that the nozzle orifice which carries out the regurgitation of the ink of 
the same hue may be located in a line in the slide direction of a wiper 92 moreover, within the same hue 
Even if it generates only in the form where lighter ink is mixed with deeper ink but performs printing 
immediately after actuation of a wiper 92, deterioration of image quality shall hardly be conspicuous. 
[0087] Drawing 8 and drawing 9 show other examples of this invention. Six actuator units 11, 12, 13, 
14, 15, and 16 which have the pressure generating room which pressurizes ink are fixed to the passage 
formation unit 2, respectively, and the ink jet type recording head 1 is constituted. 
[0088] The difference with the first example of this example is reducing the passage block by one train. 
[0089] namely, to the actuator units 11,12, and 13 A passage block (or groups 81 1, 821, and 831 of a 
nozzle orifice train) is formed in the location of HI only for a single tier about a main scanning direction 
H. The passage block (or the groups 841, 851, and 861 of the nozzle orifice train, of two trains, and 842, 
852, 862) of two trains is formed in the location of H3, and the location of H4 like the first example at 
the actuator units 14, 15, and 16. Moreover, about the direction V of vertical scanning, three passage 
blocks are allotted to the location of VI, V2, and V3 like the first example, respectively. 
[0090] Therefore, in this example, the ink jet type recording head 1 will consist of nine passage blocks, 
and the train of a nozzle orifice will consist of three trains. 

[0091] The passage block which the component of each passage block of is the same as that of the first 
example, and is in the location (HI VI) of VI about the direction V of HI vertical scanning about a main 
scanning direction H It consists of the ink inlet 21 1, a reservoir 71 1, the ink feed hopper 61 1, the 
pressure generating room 111, the nozzle free passage hole 615, a nozzle free passage hole 715, and a 
nozzle 811. That it is the same as that of the following, and the passage block in the location of H1V2 It 
consists of the ink inlet 221, a reservoir 721, the ink feed hopper 621, the pressure generating room 121, 
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the nozzle free passage hole 625, a nozzle free passage hole 725, and a nozzle 821 and the passage 

block in the location of H4V3 consist of the ink inlet 262, a reservoir 762, the ink feed hopper 662, the 
pressure generating room 162, the nozzle free passage hole 666, a nozzle free passage hole 766, and a 
nozzle 862. 

[0092] The ink jet type recording head 1 of this example can also be suitably created by making the 
quality of the material of each component, thickness, the manufacture method, etc. be the same as that of 
the first example. 

[0093] Arrangement of the color of this example is shown in drawing 9 . In this example, the Magenta 
color is allotted about the main scanning direction H to the passage block which is in the location of H4 
about a cyanogen color to the passage block which is in the location of H3 about a yellow color and a 
black color to the passage block in the location of HI, respectively. 

[0094] That is, a cyanogen color is allotted to the group of the nozzle orifice trains 841, 851, and 861, 
and the Magenta color is allotted to the group of the nozzle orifice trains 842, 852, and 862 for the 
yellow color and the black color at the group of the nozzle orifice trains 81 1, 821, and 831, respectively. 
[0095] Moreover, according to the rank of the concentration in each group, the ink (dark color ink) of 
concentration has usually been arranged about the direction V of vertical scanning to the passage block 
which has concentration in the location of V3 in a little small ink (inside color ink) to the passage block 
which has concentration in the location of V2 in very small ink (light color ink) to the passage block in 
the location of VI, respectively. 

[0096] That is, inside color ink is arranged on the nozzle orifice trains 821, 822, 851, and 852, and dark 
color ink is arranged for light color ink on the nozzle orifice trains 831, 832, 861, and 862 at the nozzle 
orifice trains 811, 812, 841, and 842, respectively. 

[0097] Here, since it is hard to sense with the naked eye, the dot particle by which lightness is high 
enough (namely, sufficiently small [ optical density ]), and, as for the yellow color, dark yellow ink was 
also printed on the record form can be treated as light color ink according to the rank of optical density. 
[0098] In this example, for the passage block (a nozzle orifice train is 811) in the location of HI VI, that 
is, dark yellow ink For the passage block (a nozzle orifice train is 821) in the location of H1V2, inside 
black ink For the passage block (a nozzle orifice train is 831) in the location of H1V3, dark black ink 
For the passage block (a nozzle orifice train is 841) in the location of H3V1, light cyanogen ink For the 
passage block (a nozzle orifice train is 851) in the location of H3 V2, inside cyanogen ink For the 
passage block (a nozzle orifice train is 861) in the location of H3V3, dark cyanogen ink For the passage 
block (a nozzle orifice train is 842) in the location of H4V1, light Magenta ink Dark Magenta ink is 
arranged on the passage block (a nozzle orifice train is 862) which is among the passage blocks (a 
nozzle orifice train is 852) in the location of H4V2 about inside Magenta ink in the location of H4V3, 
respectively. 

[0099] The above and the concentration of each ink of each hue made 100% color concentration of the 
dark color ink of each hue, and light cyanogen ink and light Magenta ink made 33% inside cyanogen ink 
and inside Magenta ink 16%, respectively. Moreover, inside black ink was made into 20%. 
[0100] The configuration containing a cap, a pump, a wiper, etc. of the ink jet type recording device 
using the above-mentioned ink jet type recording head 1 is the same as that of the first example. 
[0101] Fundamentally, actuation of the ink jet type recording head 1 which consists of the above 
configuration, and an ink jet type recording device is performed like the first example, and becomes the 
following. 

[0102] A record form is inserted, when it comes to the location which counters the passage block of V3 
location, the dot formation signal of each color corresponding to the passage block of V3 location is 
supplied to the piezoelectric transducer which exists in each passage block, and the regurgitation of each 
dot of dark black ink, dark cyanogen ink, and dark Magenta ink is carried out as an ink drop from nozzle 
orifices 831, 861, and 862 according to the image data of a high concentration field. 
[0103] Next, when the field recorded with the passage block of V3 location comes to the location which 
counters the passage block of V2 location The dot formation signal of each color corresponding to the 
passage block of V2 location is supplied to the piezoelectric transducer which exists in each passage 
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block. According to the image data of an inside concentration field, the regurgitation of each dot of 
inside black ink, inside cyanogen ink, and inside Magenta ink is carried out as an ink drop from nozzle 
orifices 821, 851, and 852. 

[0104] Furthermore, when the field recorded with the passage block of V2 location comes to the 
location which counters the passage block of VI location The dot formation signal of each color 
corresponding to the passage block of VI location is supplied to the piezoelectric transducer which 
exists in each passage block. According to the image data of a low concentration field, the regurgitation 
of each dot of dark yellow ink, light cyanogen ink, and light Magenta ink is carried out as an ink drop 
from nozzle orifices 81 1, 841, and 842. About dark yellow ink, the image data of a high concentration 
field and the image data of an inside concentration field are also doubled, and dot formation 
corresponding to discharge and all concentration fields is performed as an ink drop from a nozzle orifice 
811 at this time. 

[0105] Like the above-mentioned, a yellow color has small optical density enough, since it is hard to 
sense the dot particle by which dark yellow ink was also printed on the record form with the naked eye, 
even if it omits light yellow ink and inside yellow ink, it is rare to spoil a granular feeling, and an image 
smooth enough can be obtained also in a low concentration field or an inside concentration field. 
[0106] Moreover, the abbreviation of light black ink is possible by obtaining the black color in a low 
concentration field by mixing of light cyanogen, a light Magenta, and yellow 3 color. 
[0107] The above is repeated, a dot is arranged in all the record area of a record form according to image 
data, and printing for 1 page is ended. .,, 
[0108] Like the first example, toward the location where the ink jet type recording head 1 counters with 
cap 90 at the time of non-printed actuation, cap 90 sticks with the nozzle side 80, and the ink of each 
passage block is attracted by actuation of a pump 91 by setup, and ink ** of the nozzle side 80 etc. is 
wiped away by setup by actuation of a wiper 92. 

[0109] Also in this example, the slide direction of a wiper 92 is set up so that it may operate toward the 
block side of V3 location about the direction V of vertical scanning from the passage block side of VI 
location. . „ 

[01 10] For this reason, the color mixture in nozzle opening by actuation of a wiper 92 It generates in the 
form where lighter ink is mixed with deeper ink within the same hue in the passage block (the nozzle 
orifice trains 841, 851, and 861 of cyanogen, and nozzle orifice trains 842, 852, and 862 of a Magenta) 
of the location of H3 and H4 about a main scanning direction H. It generates in the form where yellow 
ink is mixed with black ink in the passage block (nozzle orifice trains 8 1 1 , 82 1 , and 83 1 of yellow and 
black) of the location of HI . 

[0111] Here, change of black ink when little yellow ink is mixed with black ink from the theoretic 
property in which its optical density is low enough even if it compares a yellow color with inside black, 
and a black color is the pole of subtractive color mixture (all colors mix and arise) is hardly noticeable. 
[01 12] Therefore, even if it prints immediately after eradication of the nozzle side 80 in a wiper 92 like 
the first example also in this example, deterioration of image quality is hardly conspicuous. 
[0113] As explained in full detail above, according to this example, an effect almost equivalent to the 
effect by the first example is realizable in the nozzle orifice train of 3 train configurations by having 
made the ink concentration level of a yellow color with small optical density into one kind. 
[0114] Therefore, distance L between nozzle orifice trains can be made still smaller, and the amount 
(color superposition error about a main scanning direction H) of un-aligning about the main scanning 
direction H produced between the amount (color superposition error about the direction V of vertical 
scanning) of un-aligning about the direction V of vertical scanning produced between the nozzle orifices 
of a different hue and the nozzle orifice of a different hue can be made still smaller. 
[01 15] Moreover, the ink jet type recording head 1 can be made [ smaller ] lightweight and cheap. 
[01 16] In addition, although the example was taken to the ink jet type recording head and ink jet type 
recording device using the ink which has three kinds of concentration to a certain hue (at least one) and 
being explained to them in the example mentioned above Also in the ink jet type recording head and ink 
jet type recording device using the ink which has four or more kinds of concentration to a certain hue, an 
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effect is large. Moreover, even if adapted for the ink jet type recording head and ink jet type recording 
device which have the concentration of two kinds of shades to a certain hue, an effect is fully 
demonstrated. 

[0117] The example of further others of this invention is shown in drawing 10 and drawing 1 1 . As for 
the ink jet type recording head 1, three actuator units 11,12, and 13 are being fixed to the passage 
formation unit 2, respectively. 

[0118] The passage block of two trains is formed in the location of HI, and the location of H2 about the 
main scanning direction H at the actuator units 11,12, and 13. Moreover, about the direction V of 
vertical scanning, three passage blocks are allotted to the location of VI, V2, and V3, respectively. 
[01 19] Therefore, in this example, the ink jet type recording head 1 will consist of six passage blocks, 
and the train of a nozzle orifice will consist of two trains. 

[0120] The passage block which the component of each passage block of is the same as that of the first 
and the second example, and is in the location (HI VI) of VI about the direction V of HI vertical 
scanning about a main scanning direction H It consists of the ink inlet 21 1, a reservoir 71 1, the ink feed 
hopper 61 1, the pressure generating room 1 1 1, the nozzle free passage hole 615, a nozzle free passage 
hole 715, and a nozzle 811. Like the following the passage block in the location of HI V2 It consists of 
the ink inlet 221, a reservoir 721, the ink feed hopper 621, the pressure generating room 121, the nozzle 

free passage hole 625, a nozzle free passage hole 725, and a nozzle 821 and the passage block in the 

location of H2V3 consist of the ink inlet 232, a reservoir 732, the ink feed hopper 632, the pressure 
generating room 132, the nozzle free passage hole 636, a nozzle free passage hole 736, and a nozzle 832. 

[0121] The ink jet type recording head 1 of this example can also be suitably created by making the 
quality of the material of each component, thickness, the manufacture method, etc. be the same as that of 
the second example for a start. 

[0122] In this example, the ink of a black color is arranged on all six passage blocks. For the passage 
block (a nozzle orifice is 81 1) in the location of HI VI, namely, black ink A For the passage block (a 
nozzle orifice is 821) in the location of HI V2, black ink C For the passage block (a nozzle orifice is 
831) in the location of H1V3, black ink E For the passage block (a nozzle orifice is 812) in the location 
of H2V1, black ink B Black ink F is arranged on the passage block (a nozzle orifice is 832) which is 
among the passage blocks (a nozzle orifice is 822) in the location of H2V2 about black ink D in the 
location of H2V3, respectively. 

[0123] Here, sign A-F expresses the rank of the concentration of ink, its A is the lightest, and its F is the 
deepest. The concentration of each black ink makes color concentration of black ink F 100%. Black ink 
A suitably black ink B 4% 2 to 5%, respectively 6 - 10%, As for black ink D, the good result was 
suitably obtained for black ink C as 36% 30 to 45% 20% 16 to 25% 13% 1 1 to 15% 8%, as for black ink 
E. 

[0124] Change slight sequence and to the passage block (a nozzle orifice is 81 1) in the location of HI VI 
in addition, black ink A To the passage block (a nozzle orifice is 821) in the location of H1V2, black ink 
B To the passage block (a nozzle orifice is 831) in the location of H1V3, black ink C To the passage 
block (a nozzle orifice is 812) in the location of H2V1, black ink D Even if it arranged black ink F on 
the passage block (a nozzle orifice is 832) which is in the passage block (a nozzle orifice is 822) in the 
location of H2V2 about black ink E in the location of H2V3, the good result was obtained similarly. 
[0125] The configuration containing a cap, a pump, a wiper, etc. of the ink jet type recording device 
using the above-mentioned ink jet type recording head 1 is the same as that of the first example. 
[0126] Actuation of the ink jet type recording head 1 which consists of the above configuration, and an 
ink jet type recording device is fundamentally performed like the second example for a start, and the 
same effect is acquired. 

[0127] In addition, according to this example, from the ability of the thing for which much concentration 
gradation is given to a dot very much 6 to be easily performed to Isshiki, it is far smooth and the ink jet 
type recording head and ink jet type recording device of a monotone which there is many expression 
gradation and the shape of a grain cannot sense easily can create with a cheaply sufficient precision. 
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Thereby, the ink jet type recording head or ink jet type recording device which was especially excellent 
in the expression of a monochrome photograph, a medical-application image, etc. can be offered. 
[0128] In addition, although the example was taken to the ink jet type recording head which used two or 
more units which it sets in the above-mentioned example, and it expands [ units ] and shrink a pressure 
generating room by flexural oscillation of a piezoelectric transducer altogether and being explained to it, 
the same operation is done so, even if it makes the end of the piezoelectric transducer in longitudinal- 
oscillation mode contact a diaphragm and is adapted for what heats the ink of the pressure generating 
interior of a room by the heater element, and pressurizes it. 
[0129] 

[Effect of the Invention] As explained above, in this invention, two or more nozzle orifice **** which 
carry out the regurgitation of light color ink and the dark color ink, respectively are allotted on the same 
nozzle side. The nozzle orifice train which carries out the regurgitation of the dark color side ink to the 
nozzle orifice train which carries out the regurgitation of the light color side ink in the same group is 
arranged in the direction of vertical scanning at the same rank. By having carried out sequential 
arrangement of the nozzle orifice train in the direction of vertical scanning by the rank of the 
concentration within the same group The ink jet type recording head and ink jet type recording device 
with which it becomes possible after keeping the superposition precision of each color high to reproduce 
[ subject-copy image data ] many numbers of gradation for a granular feeling smoothly small from a low 
concentration field to a high concentration field can be constituted. 

[0130] Moreover, it becomes possible to offer few ink jet type recording heads and the ink jet type 
recording device of image quality deterioration by the color mixture on a nozzle side by having had a 
means wiped away dark color ink along the direction of a train toward the nozzle orifice train side which 
carries out the regurgitation from the nozzle orifice train side which carries out sequential arrangement 
of the nozzle orifice train by the rank of concentration within the same group, and carries out the 
regurgitation of the light color ink for the same nozzle side where this nozzle orifice **** consists. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . , , . , . 4 , 

[Claim 1] Two or more nozzle orifice **** which carry out the regurgitation of light color ink and the 
dark color ink, respectively are allotted on a nozzle side which makes the same plane. A nozzle orifice 
train which carries out the regurgitation of the dark color side ink to a nozzle orifice train which carries 
out the regurgitation of the light color side ink in the same group while carrying out grouping of said 
nozzle orifice **** is arranged in the direction of vertical scanning at the same rank. By rank of 
concentration within said group, carry out sequential arrangement and said nozzle orifice tram is 
changed in the direction of vertical scanning. At the time of printing, one by one from a nozzle orifice 
train side which carries out the regurgitation of said dark color side ink to the same field of a record 
form Discharge, An ink jet type recording head characterized by constituting so that said nozzle side 
may be wiped away toward a nozzle orifice train side which carries out the regurgitation of said dark 
color side ink from a nozzle orifice train side which carries out the regurgitation of said light color side 
ink at the time of non-printed. . . ._ . . ' . „ . 

TClaim 2] Said light color side ink which carries out the regurgitation from a nozzle orifice train allotted 
to said same rank, and said dark color side ink are an ink jet type recording head according to claim 1 
characterized by being ink in which optical density when being printed on a record form differs. 
TClaim 3] Said light color side ink which carries out the regurgitation from a nozzle orifice tram allotted 
to said same rank, and said dark color side ink are an ink jet type recording head according to claim 1 
characterized by being ink in which color concentration differs including both colors. 
TClaim 4] Said light color side ink which carries out the regurgitation from a nozzle orifice train allotted 
to said same rank, and said dark color side ink are an ink jet type recording head according to claim 1 
characterized by being ink in which pigment concentration differs including both pigments. 
TClaim 5] Said light color side ink which carries out the regurgitation from a nozzle orifice train allotted 
to said same rank, and said dark color side ink are an ink jet type recording head according to claim 1 
characterized by being ink which has at least three kinds of different concentration. 
[Claim 6] An ink jet type recording head according to claim 1 characterized by said group who consists 
of a nozzle orifice train allotted to said same rank consisting of four or less. 

[Claim 7] Said light color side ink which carries out the regurgitation from a nozzle orifice train allotted 
to said same rank, and said dark color side ink are an ink jet type recording head according to claim 1 to 
6 characterized by being ink in which concentration differs by the same hue in at least one group. 
[Claim 8] Said light color side ink which carries out the regurgitation from a nozzle orifice train allotted 
to said same rank, and said dark color side ink are an ink jet type recording head according to claim 1, 3, 
or 7 characterized by being ink in which color concentration differs including a color of the same hue in 

at least one group. . . , . _ . „ „ , 

[Claim 91 Said light color side ink which carries out the regurgitation from a nozzle orifice train allotted 
to said same rank, and said dark color side ink are an ink jet type recording head according to claim 1, 4, 
or 7 characterized by being ink in which pigment concentration differs including a pigment of the same 
hue in at least one group. 
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[Claim 10] An ink jet type recording head according to claim 1 to 6 to which said light color side ink 
which carries out the regurgitation from a nozzle orifice train allotted to said same rank, and said dark 
color side ink are characterized by being the same hue altogether for every group. 
[Claim 1 1] Said light color side ink which carries out the regurgitation from a nozzle orifice train 
allotted to said same rank, and said dark color side ink are an ink jet type recording head according to 
claim 1, 3, or 10 characterized by being ink in which color concentration differs including a color of the 
same hue altogether for every group. 

[Claim 12] Said light color side ink which carries out the regurgitation from a nozzle orifice train 
allotted to said same rank, and said dark color side ink are an ink jet type recording head according to 
claim 1, 4, or 10 characterized by being ink in which pigment concentration differs including a pigment 
of the same hue altogether for every group. 

[Claim 13] An ink jet type recording head according to claim 1 to 6 to which a hue of ink which carries 
out the regurgitation from said nozzle orifice **** is characterized by including a cyanogen color, a 
Magenta color, and a yellow color. 

[Claim 14] An ink jet type recording head according to claim 1 to 6 to which a hue of ink which carries 
out the regurgitation from said nozzle orifice **** is characterized by including a cyanogen color, a 
Magenta color, a yellow color, and a black color. 

[Claim 15] An ink jet type recording head according to claim 1 to 6 characterized by all hues of ink 
which carries out the regurgitation from said nozzle orifice **** consisting of the same monochrome. 
[Claim 16] a hue of ink which carries out the regurgitation from a nozzle orifice train allotted to said 
same rank - each group ~ an ink jet type recording head according to claim 1 to 6 characterized by 
being each a cyanogen color, a Magenta color, and a yellow color. 

[Claim 17] a hue of ink which carries out the regurgitation from a nozzle orifice train allotted to said 
same rank - each group - an ink jet type recording head according to claim 1 to 6 characterized by 
being each a cyanogen color, a Magenta color, a yellow color, and a black color. 
[Claim 18] a hue of ink which carries out the regurgitation from a nozzle orifice train allotted to said 
same rank - each group ~ an ink jet type recording head according to claim 1 to 6 characterized by 
being all a black color. 

[Claim 19] An ink jet type recording head according to claim 1 to 6 characterized by being the 
pressurization jet method to which a regurgitation principle of said ink drop carries out the regurgitation 
of the ink drop by mechanical pressurization by a piezoelectric device etc. 

[Claim 20] An ink jet type recording head according to claim 1 to 6 characterized by being the heat jet 
method to which a regurgitation principle of said ink drop carries out the regurgitation of the ink drop 
with a bubble generated in pyrexia by a heater element etc. 

[Claim 21] An ink jet type recording device characterized by having a means to wipe away said dark 
color side ink toward a nozzle orifice train side which carries out the regurgitation, and consisting of a 
nozzle orifice train side which carries out the regurgitation of said light color side ink for said same 
nozzle side where it has an ink jet type recording head according to claim 1 to 6, and said nozzle orifice 
**** of this ink jet type recording head consists. 

[Claim 22] An ink jet type recording device according to claim 21 characterized by being the 
pressurization jet method to which a regurgitation principle of an ink drop of said ink jet type recording 
head carries out the regurgitation of the ink drop by mechanical pressurization by a piezoelectric device 

etc - 

[Claim 23] An ink jet type recording device according to claim 21 characterized by being the heat jet 
method to which a regurgitation principle of an ink drop of said ink jet type recording head carries out 
the regurgitation of the ink drop with a bubble generated in pyrexia by a heater element etc. 
[Claim 24] An ink jet type recording device according to claim 21 with which a hue of ink which carries 
out the regurgitation from nozzle orifice **** of said ink jet type recording head is characterized by 
including a cyanogen color, a Magenta color, and a yellow color. 

[Claim 25] An ink jet type recording device according to claim 21 with which a hue of ink which carries 
out the regurgitation from nozzle orifice **** of said ink jet type recording head is characterized by 
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including a cyanogen color, a Magenta color, a yellow color, and a black color. 

[Claim 26] An ink jet type recording device according to claim 21 characterized by all hues of ink which 
carries out the regurgitation from nozzle orifice **** of said ink jet type recording head consisting of 
the same monochrome. 



[Translation done.] 
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[Drawing 3] 
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[Drawing 1 11 
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[Drawing 5] 
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[Drawing 6] 
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[Translation done.] 
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